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(54) CALL CONTROL SYSTEM 

(57)Abstract: 

PURPOSE: To provide the call control system which 
resolves defects of connection-oriented communication 
as well as connectionless communication. 
CONSTITUTION: A call is set by connection-oriented 
call control at the time of the start of communication 
(S14 to S17) After completion of this call setting, the 
control is switched to connectionless call control to 
perform the call control. That is, data transfer is 
immediately executed without call setting when a data 
communication terminal desires data transfer (S18 and 
S1 9). However, the call is automatically disconnected if 
data communication conforming to the connectionless 
call control is not continuously executed for a 
prescribed time. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The call control method characterized by cutting a call automatically [ while performing 
a call setup by connection-oriented mold call control at the time of communication link initiation 
and changing to connectionless mode call control after call setup completion in the call control 
method in the data communication using a switched network, when there is no data 
communication according to connectionless mode call control a predetermined time line crack]. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by. the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the call control method in the data 
communication which used the switched network (for example, public network). 
[0002] 

[Description of the Prior Art] Conventionally, there are a connection-oriented moid 
communication link and connectionless formal ** as a communication configuration in a network. 
Hereafter, these are explained in order. 

[0003] (1) The flow of the call control in the communication configuration of a connection- 
oriented mold is shown in connection-oriented mold communication link drawing 2 . 
[0004] in drawing 2 , the upper layer (more than the transport layer is called) LU of a high order 
advances a connection request to a network layer L3 from a network layer (layer 3) L3 (S1). A 
network layer L3 advances a connection request to Network NT side, and makes a connection 
establish on Network (S2) NT according to this (it is a deed about a call setup). A network layer 
l_3 will give a connection response to the upper layer LU, if an estabfishment response is 
received from Network NT side (S3) (S4). 

[0005] And after call setup termination, the upper layer LU transmits data to a network layer L3 
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(S5), and a network iayer L3 performs data communication with the other party through Network 
NT according to this (S6). If such data communication is completed, a network layer L3 wiil 
notify the completion of a transfer to the upper layer LU (S7). 

[0006] Thereby, the upper layer LU advances a disconnect request to a network layer L3 (S8), 
and if a network iayer L3 also advances a disconnect request to Network NT side, a network 
connection (call) is made to cut and a cutting response is given from (S9) and Network NT side 
according to this (S10), a network layer L3 will give a cutting response to the upper layer LU 

(sm 

[0007] Thus, in a connection-oriented mold communication link, whenever it performs data 
transfer, it requires performing setup/cutting of a connection. 

[0008] (2) The flow of the call control in the communication configuration of a connectionless 
mode is shown in connectionless mode communication link drawing 3 . 

[0009] In addition, in connectionless formal **, the pass by which data transfer is carried out in 
Network NT is being fixed, namely, data transfer is performed through fixed pass, and it is in the 
condition that the call is always stretched. Therefore, as for connectionless formal **, a network 
layer L3 does not give these to Network NT side, without giving the connection request and 
disconnect request of a network connection to a network layer L3 from the upper layer LU 
unlike a connection-oriented mold communication link. 

[0010] That is, it performs that the upper layer LU transmits data to a network layer L3 (S12), 
and a network layer L3 makes the data transmit to Network NT side (communication link) (S13). 
[0011] 

[Problem(s) to be Solved by the Invention] However, there are merits and demerits in two 
communication configurations mentioned above, respectively, and demerit conflicts. 
[0012] In a connection-oriented mold communication link, since what is necessary is not to limit 
a phase hand and to stretch a connection only at the time of the need, in order to perform 
establishment (call setup)/cutting of a network connection for every call, even if it is the case 
where a public network is used, it can be managed at a low price by user dues. However, when a 
data communication terminal tends to perform data transfer of plurality [ destination ], or when it 
is going to divide and transmit transmit data to two or more small blocks, establishment (call 
setup)/cutting actuation of a network connection is needed, and quick data transfer cannot be 
performed each time. 

[001 3] In connectionless formal *+, since it is in the condition that the call is always stretched, 
when a data communication terminal (upper layer LU) desires data transfer, data transfer can be 
performed immediately. However, since user dues cost dearly since it is an exclusive connection, 
and fixed pass is used, there is no versatility in a pass setup, and a communications partner will 
be limited. In practice, only in the case of the 1 to 1 communication link or one-pair N 
communication link extent, the connectionless mode communication configuration is adopted. 
[0014] This invention is made in consideration of the above point, and tends to offer the call 
control method which can solve both the faults of a connection-oriented mold communication 
link and connectionless formal **. 
[0015] 

[Means for Solving the Problem] In order to solve this technical problem, while performing the 
call setup by connection-oriented moid call control at the time of communication link initiation 
and changing to connectionless mode call control after call setup completion in the call control 
method in the data communication using a switched network in this invention, when there was no 
data communication according to connectionless mode call control a predetermined time line 
crack, we decided to cut a call automatically. 
[0016] 

[Function] in this invention, a call setup is performed by connection-oriented mold call control at 
the time of communication link initiation. After this call setup completion, it changes to 
connectionless mode call control, and call control is performed. That is, also when a data 
communication terminal wishes data transfer, data transfer is performed immediately and data 
transfer is completed, without performing a call setup, it does not perform cutting a call. 
However, when data communication according to connectionless mode call control is not 
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performed more than predetermined time, a call is out. automatically. 

[0017] That is, by one call setup, quick data communication using the call is repeatedly made 
possible using the pass by the call setup until it stops performing data communication over a 
long period of time (predetermined time). 
[0018] 

[Example] Hereafter, one example of this invention is explained in full detail, referring to a 
drawing. Here, drawing 1 is the explanatory view showing the flow of the fundamental call control 
by this example. 

[0019] This example is characterized by using a connection-oriented mold communication link 
and connectionless formal ** properly according to the phase of call control. That is, according 
to a connection-oriented mold communication configuration, it is characterized by following a 
connectionless mode communication configuration after it until it establishes a network 
connection (a call setup is carried out). 

[0020] First, before explaining the detail of an example, the flow of the fundamental call control 
which the example has applied is explained using drawing 1 . 

[0021] When it is going to communicate, a connection request is given to a network layer L3 
(S14), and a network layer L3 advances a connection request to Network NT side according to 
this, and makes a network connection, as for the upper layer LU, establish (S15). If a network 
layer L3 has a connection response from Network NT side (S16), it will give a connection 
response to the upper layer LU, and will notify establishment (call setup) of a network 
connection (S17). 

[0022] Thus, according to a. connection-oriented mold .communication configuration, call control 
processing is performed until it establishes, a network connection (a call setup is carried out). . 
[0023] After giving the notice of establishment of a network connection, the upper layer LU will 
give the data to a network layer L3, if data to transmit are produced (S18). A network layer L3 
will output it to Network NT side, if data are given (S.1 9). 

[0024] Thus, a network layer L3 transmits, whenever data are given from the upper layer LU, but 
if the data communication by the side of Network NT stops, it is made as [ supervise / the non- 
communicating time amount ]. And if this non-communicating time amount turns into 
predetermined time (for example, about 1 hour), a disconnect request will be automatically 
outputted to Network NT side (S20). Thereby, Network NT side cuts a network connection (call), 

and gives a cutting response to a network layer L3 .(S21) 

[0025] Thus, since the connection is always stretched if non-communicating time amount does 
not exceed predetermined time after establishing a network connection, the upper layer LU 
performs call control according to a connectionless mode communication configuration that data 
must be given to a network layer L3. 

[0026] In addition, in resuming a communication link after a call is cut, according to a 
connection-oriented mold communication configuration, the upper layer LU performs call control 
from, call setup processing like 

[0027] Drawing 4 has the fundamental flow which showed the situation of the communication link 
at the time of applying one example which applied this invention to the broader-based network 
system which connected two or more LANs, and was naturally shown in drawing 1 , In addition, 
drawing 4 (A) shows the situation of the communication link at the time of call setup processing, 
and drawing 4 (B) shows the situation of the communication link at the time of data transfer. 
Moreover, dra wing 5 shows the processing section configuration of the terminal and an 
interworking unit. 

[0028] In drawing 4 this broader-based network system LANs 11, 12, and 13 which have two or 
more terminals (it is hereafter called CL terminal) 11a-11c which follow a connectionless mode 
communication configuration, respectively, 12a-12c, and 13a-13c, The interworking units 21, 22, 
and 23 for connecting corresponding LAN to other networks (switched network) (IWU), It 
consists of a switched network (for example, public network) 30 and CL communication link 
repeating installation 31 which has the function (pass setup to a partner terminal) relayed against 
the commo data of a certain CL terminal. 

[0029] Here, each. CL terminals 11a-11c, 12a-12c, and 13a-13c have each layer processing 
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sections 41-44 which perform each layer processing in data communication with the interworking 
units 21, 22, and 23 which correspond to drawing 5 so that it may be shown. Here, the high order 
layer processing section 44 and the layer 3 processing section 43 process a connectionless 
mode as shown in drawing 3 mentioned above. That is, data communication of the CL terminals 
1 1a— 1 1c, 12a-l2c, 13a-13c, and the corresponding interworking units 21, 22, and 23 is always 
performed by the communication configuration of a connectionless mode. 
[0030] Each interworking units 21, 22, and 23 The layer processing sections 51-54 of U system 
(data system) which has the processing facilrty of each layer and starts data communication with 
the CL terminals 11a-11c, 12a-12c, and 13aH3c, It has the layer processing sections 61-64 of 
U system concerning data communication with a switched network 30, and the layer processing 
sections 71 and 72 of C system (call control system) concerning data communication with a 
switched network 30. in addition, the layer processing section 61 is common to U system and C 
system. 

[0031] Here, although it has the high order layer processing sections 54 and 64 shown in drawing 
5 as each interworking units 21, 22, and 23, although others and illustration are omitted, they 
have some which do not have the high order layer processing sections 54 and 64, and in the 
case of such an interworking unit, the two layer 3 processing sections 53 and 63 of U system 
become with a common thing. 

[0032] In the case of this example, in data communication with a switched network 30, as shown 
in drawing 1 , each interworking units 21 , 22, and 23 change connectionless mode control and 
connection-oriented moid control, and perform them. That is, the high order layer processing 
section 64 corresponds to the upper layer LU in drawing 1 , and the layer 3 processing sections 
63 and 72 correspond to the network layer L3 of drawing 1 . Here, the layer 3 processing section 
63 of U system takes charge of data transfer, and the layer 3 processing section 72 of C system 
takes charge of call control. 

[0033] Moreover, each interworking units 21, 22, and 23 have the timer ability started from the 
time of data communication being disrupted, and are made as [ supervise / predetermined time ]. 
The layer 3 processing section 72 of C system performs this function. 

[0034] CL communication link repeating installation 31 is for setting the pass according to the 
destination information included in the data, when it is prepared in relation to the switched 
network (public network) 30 in practice, one or more pass information according to the directed 
call is stored beforehand and transfer data are given. 

[0035] Next, the call setup processing in the broader-based network system which consists of 
above each part is explained. If commo data is generated to one terminal of LANs1 1 (referred to 
as 11a), the interworking unit 21 will exercise performing the call setup between the interworking 
unit 21 concerned and CL communication link repeating installation 31 to a switched network 30 
by the call control according to a connection-oriented mold communication configuration, as 
shown in drawing 4 (A) taking advantage of this data generating given in the condition that the 
call is cut. Specifically, U system high order layer processing section 64 of the interworking unit 
21 requires a pass setup through the lower layer processing sections 72, 71, and 61 of C system. 

[0036] In addition, if it is the interworking unit which does not have the high order layer 
processing sections 54 and 64, the layer 3 processing section (that by which the processing 
sections 53 and 63 were communaiized) wifl require a pass setup through the lower layer 
processing sections 71 and 61 of C system. Therefore, the sequences S14 and S17 in the 
fundamental flow of drawing 1 mentioned above are unnecessary in this case. 
[0037] If a call setup is performed by this, in the interworking unit 21, call control will change to 
the thing according to a connectionless mode communication configuration, and the interworking 
unit 21 will perform data transfer to a switched-network 30 side. Specifically, the U system layer 
3 processing section 64 of the interworking unit 21 performs data transfer through the lower 
layer processing sections 61-63 of U system. At this time, as shown in drawing 4 (B), CL 
communication link repeating installation 31 sets the pass according to the destination 
information included in transfer data, and transmits that data to a partner CL terminal. Moreover, 
the interworking unit 21 supervises predetermined time from from, when this communication link 
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is completed. 

[0038] For example, predetermined time is selected in about 1 hour, and, in many cases, the 
communication link in which one CL terminals 1 la, lib, and 11c of LANsI 1 participate before 
progress of such predetermined time is performed. In addition, when a call setup is performed 
between the interworking unit 21 and CL communication link repeating installation 31, all the CL 
terminals 11a~11c connected to the interworking unit 21 can perform data communication using 
the call (connection). 

[0039] For example, if commo data is generated before progress of predetermined time in 
different CL terminal 1 1 c from CL terminal 1 1 a which started the call setup, the interworking 
unit 21 will transmit the data to a switched-network 30 side, shortly after receiving the data. 
Also in this case, CL communication link repeating installation 31 selects the pass according to 
the destination information included in that data, and transmits data to a partner terminal. 
Moreover, the interworking unit 21 starts the monitor of predetermined time from the time of 
termination of this communication link. 

[0040] If the time amount by which data communication according to such a connectionless 
mode communication configuration is not performed exceeds the predetermined time which the 
interworking unit 21 supervises, the interworking unit 21 will givea disconnect request to a 
switched-network 30 side, and, thereby, the call between the interworking unit 21 and CL 
communication link repeating installation 31 will be cut. Specifically, the C system layer 3 
processing section 72 of the interworking unit 21 performs cutting processing through the lower 
layer processing sections 71 and 61 of C system. 

[0041] Thus, after cutting, in resuming data transfer, it redoes from the call setup according to a 
connection-oriented mold communication link. . 
[0042] Therefore, since call control which follows a connectionless communication configuration 
until the call will once be cut according to the above-mentioned example, if a call setup is 
performed is performed, a call setup/cutting can be unnecessary to each time of data 
communication, and can perform data transfer quickly at it. For example, even if it is the case 
where data are divided and it is given from OL terminal, the call setup/cutting of each time are 
unnecessary; and the data transfer of it is possible immediately. Moreover, if those pass is set as 
CL communication link repeating installation 31 even if it is the case where the same data, are . 
transmitted to two or more partners, data transfer can be performed one by one immediately, 
without performing a call setup/cutting each time. Incidentally, a transmitting CL terminal senses 
some latency times by data transfer initiation only in the case of a call setup. 
[0043] Since a call is cut when data communication is not performed over a long period of time, 
even if such, though the public network is used, dues are reducible conventionally. Incidentally, 
many connectionless communication links to the communication link which used the dedicated 
line were adopted, and its dues were quite effective conventionally. 

[0044] Moreover, the pass information about two or more calls is stored in CL communication 
link repeating installation 31 , and versatility can be. given to pass by enabling it to choose it by 
the call setup. Similarly, versatility can be given to .pass by setting two or more pass as CL 
communication link repeating installation 31 also about the same call. 

[0045] In addition, in the above-mentioned example, although what applied this invention was 
shown in the broader-based network system which connected two or more LANs, this invention 
is applicable also to the network system of other configurations. This invention can be applied to 
a network system which data communication generates repeatedly, without in short opening 
between long times to the once stretched calL 

[0046] Moreover, although that by which pass information is beforehand stored in CL 
communication link repeating installation 31 was shown, pass information is given in the case of 
a call setup, and you may make it make it store in the CL repeating installation 31 in the above- 
mentioned example. 
[0047] 

[Effect of the Invention] As mentioned above, according to this invention, it sets to the call 
control method in the data communication using a switched network. While performing a call 
setup by connection-oriented moid call control at the time of communication link initiation, and 
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changing to connectionless mode call control after call setup completion Since the call was 
automatically cut when there was no data communication according to connectionless mode call 
control a predetermined time line crack, data transfer can be performed quickly, versatility is in a 
call setup, and the call control method which can shorten the time of a switched network (call) 
can be realized. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sequence diagram showing the fundamental flow of the call control of an 
example. 

[Drawing 2] It is the sequence diagram showing the flow of the call control in a connection- 
oriented mold communication configuration. 

[Drawing 3] It is the sequence diagram showing the flow of the call control in a oonnectioniess 
mode communication configuration. 

[Drawing 4] It is the block diagram showing the situation of the communication link at the time of 
the call setup of an example, and data transfer. 

[Drawing 5] It is the block diagram showing the processing section configuration of CL terminal 
of an example, and an interworking unit. 
[Description of Notations] 

11, 12, 13 [ — CL communication link repeating installation. ] — LAN, 11a-11c, 12a-12c, 13a - 
13 c — CL terminal (it has the processing facility of the upper layer), 21 , 22, 23 — An 
interworking unit (IWU: it has the processing facility of a network layer), 30 — A switched 
network (public network), 31 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
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